PRINTED CIRCUIT BOARD ARRANGEMENT FOR PRINTED CIRCUITS WITH 

ELECTRONIC COMPONENTS 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a printed circuit board arrangement for printed 
circuits with electronic components, wherein a first board comprises a first partial 
electric circuit and a second board comprises a second partial electric circuit and 
the boards are connected with one another by a contact strip for forming a complete 
circuit, wherein an edge of one board forms a part of the contact strip. 

2. Description of the Related Art 

It is known to configure complex electronic circuits in modular configurations 
wherein each partial circuit can have correlated therewith its own board. For 
forming the complete circuit, the boards are connected with one another 
mechanically and electrically, wherein, for example, a main board supports a socket 
into which the edge of a board to be connected thereto is inserted, the edge forming 
a plug strip. Such plug-in connections are known not only in the PC technology. 

In manufacturing, production lines are usually monitored and controlled by 
one or several control centers, wherein the control centers are connected by a bus 
with the individual peripheral devices. The peripheral device is controlled, for 
example, by a power output stage and a bus adaptor. 
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The peripheral devices are sold by the industry as terminal devices, 
independent of which bus system is to be used for controlling the device. 
Accordingly, independent of the bus system, the power output stage remains the 
same. However, suitable bus adaptors must be connected upstream. They are 
connected by known plug strips. However, this type of connection causes frequent 
disruptions because it cannot be mechanically loaded and, electrically, is 
susceptible to failure. Moreover, a plug strip requires a considerable amount of 
space which undesirably increases the required size of the configuration. When a 
monolithic board is chosen for obtaining a mechanically strong connection with high 
electrical contact safety, a monolithic board with a power output stage must be 
provided for each bus system; this is very costly and requires many components. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a printed circuit board 
arrangement for printed circuits with electronic components which forms an 
electrically secure, mechanically highly loadable connection of a minimal size of the 
configuration. 

In accordance with the present invention, this is achieved in that the contact 
strip at the edge of the board is configured as a first contact comb with successively 
arranged projections and cutouts, that on the edge of the other board a second 
contact comb having a configuration complementary to the first contact comb is 
provided, that the boards are connected with one another positioned approximately 
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in a common plane, wherein the projections of the first contact comb mesh with the 
cutouts of the second contact comb and vice versa, and wherein a projection is 
captively received in a cutout. 

To configure the edge of the board with successively arranged projections 
and cutouts for forming a contact comb is space-saving but still enables large- 
surface area connections by means of a correspondingly long configuration of the 
projections and deep configuration of the cutouts. The boards are positioned 
approximately in a common plane, wherein the projections of the first contact comb 
mesh with the cutouts of the second contact comb and vice versa. Since a 
projection is secured captively in a cutout, a mechanical connection is provided. 
When all projections are captively secured in their cutouts, the printed circuit board 
arrangement forms a quasi monolithic board. 

The contact comb is preferably a part of the printed circuit of the boards to 
be joined and thus forms at the same time the electrical connection of the two 
partial circuits to form the complete circuit. Since the thickness of the contact comb 
corresponds to the thickness of the board, the height of the thus formed contact 
strip is within the range of the height of the components on the board. The printed 
circuit board arrangement has a low profile with regard to its height which is 
determined only by the height of the components. 

When the projections have an electric contact path on each longitudinal side 
and when the longitudinal edges of the boards, in particular, the longitudinal edges 
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of the projections, are additionally copper-clad, not only a connection on the large 
face of the board will result upon soldering, but the solder material, as a result of the 
copper cladding on the edge and the capillary action of the solder material, will also 
enter the gap between neighboring projections and thus provide a large surface 
area connection. This provides a mechanically very strong connection which is also 
vibration-resistant and shock-resistant. Moreover, as a result of the large surface 
area electrical connection, a greater current conduction is possible in comparison 
to a simple plug-in configuration. Corrosion of the electrical connectors does not 
occur. Moreover, as a function of the length of the edge, almost any number of 
contacts can be provided. A contact comb cannot only be provided on the narrow 
side of a board but alternatively also on the longitudinal side of a board. This 
provides a correspondingly larger number of contacts. Preferably, a contact comb 
is formed across the entire length of the board edge. 

In order to configure the board connection of the present invention so as to 
be protected against accidentally mismatched connections, the contact combs can 
be provided with a code. In this connection, it is expedient to configure the shape 
of individual projections and cutouts on one board in different ways. 

BRIEF DESCRIPTION OF THE DRAWING 

In the drawing: 

Fig. 1 is a plan view onto a printed circuit board arrangement comprised of 
two boards with partial electric circuit; 
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Fig. 2 is a schematic plan view onto the printed circuit board arrangement in 

the joined state; 

Fig. 3 shows a detail III of Fig. 1 on an enlarged scale. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The printed circuit board arrangement 1 illustrated in Fig. 1 is formed of two 
combined or joined boards 7, 7' , each supporting a partial electric circuit 8, 8'. 
Each board 7, T is comprised of an insulating support which preferably is copper- 
clad on both sides. On each side a printed circuit is provided which serves for 
connecting electronic components 16, such as processors, memory chips, power 
chips and the like, supported on the boards 7, 7'. For realizing a modular 
configuration, the partial circuit 8 of the first board 7, for example, can be configured 
as a power output stage while the partial circuit 8' of the second board T can be a 
control circuit or the like which connects the power output stage 8, for example, with 
a control bus or the like. The modular individual boards 7, T are configured in 
regard to their functionality such that, upon mechanical and electrical joining of the 
two boards 7, 7', their partial circuits 8, 8" form a complete circuit 9. 

The boards 7, T of the printed circuit board arrangement 1 are substantially 
rectangular in shape wherein, in the illustrated embodiment, they are connected 
mechanically and electrically by means of contact combs 2, 2' provided on their 
narrow side 3, respectively. 

Each contact comb 2, 2' is comprised of a series of projections 4 delimiting 
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therebetween cutouts 5. The width of a projection 4 measured in the longitudinal 
direction of the board edge 17, 18 corresponds approximately to the width of a 
cutout 5. As illustrated particularly in Fig. 3, on the top side as well as on the bottom 
side of each board 7, T electric strip conductors 6 are formed which extend in the 
joining direction 22 on the longitudinal sides or joining edges 14 of the substantially 
rectangular projections 4. The copper cladding or coating on the large faces of the 
boards has been separated by milled slots 21 so that for each projection 4 on each 
large face of the board 7, T two electric strip conductors 6 are formed, respectively. 
When joining the boards, the directly adjacently positioned strip conductors 6, after 
soldering, provide electrical contact paths 13 from one board 7 to the other board 
7'. 

As illustrated in Fig. 1 , on the edge 1 7 of the board 7 a first contact comb 2, 
extending in the longitudinal direction of the edge 17 and comprising successively 
arranged projections 4 and cutouts 5, is provided. The board edge 18 of the board 
T to be connected thereto has a second contact comb 2' which is of a 
complementary configuration relative to the first contact comb 2. As illustrated in 
Fig. 1, one projection 4, in the joining direction 22, is positioned precisely aligned 
with a cutout 5 so that upon joining a projection 4 is received in a cutout 5, as 
illustrated in Fig. 2. The bottom of the cutout 5 is rounded so that a gap remains 
between the end of the projection 4 and the bottom of the cutout 5; this gap remains 
free of solder material after soldering and ensures the electrical separation of the 
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strip conductors 6. 

The two boards 7, 7' are joined with one another while being positioned 
substantially in a common plane wherein the strip conductors 6 of the contact 
combs are parts of the printed circuit 8, 8' of the board or are electrically connected 
with the printed circuit. Preferably, the contact comb 2, 2' is a monolithic part of the 
board 7, T so that the thickness of the contact comb, i.e., the thickness of the 
projections 4, matches the thickness of the board 7, T. Preferably, the cutouts 5 
are milled into the copper-coated board so that the projections 4 remain 
therebetween. In the area of the contact combs 2, 2', the copper cladding is 
removed by milling, etching or the like for forming the electric strip conductors 6. 
This provides on each longitudinal edge or side of the projections 4 an electrically 
separated contact path 6, wherein the contact paths of the two large faces of the 
board can be connected to one another electrically by applying a copper coating 
onto the longitudinal edges of the projections 4. Applying a copper coating on the 
longitudinal edges has the advantage that during soldering the solder material also 
enters the gap between two projections by capillary action and provides a 
mechanically strong, electrically highly loadable connection. Advantageously, the 
connection is produced automatically in a wave soldering (flow soldering) bath. 

In order to prevent an erroneous joining of boards which are not match to one 
another, the contact combs are coded. For this purpose, the projections 4 and/or 
the cutouts 5 can be provided entirely or partially with undercuts, can taper 
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conica.ly, or the longitudinal edges or sides can be shaped so as to deviate from the 
joining direction. 

While specificembodiments of the invention have been shown and described 
in detail to illustrate the inventive principles, it will be understood that the invention 
may be embodied otherwise without departing from such principles. 



-8- 



DocKet No. A91222 - Priority Doo. No. DE10063801.5 - inventor: R. Bauermeister - Assignee: Murr-E.e k troni k 



